Related literature
For a related structure, see: Thiam et al. (2008) . For ring conformation puckering parameters, see: Cremer & Pople (1975) . H atoms treated by a mixture of independent and constrained refinement Á max = 0.32 e Å À3 Á min = À0.38 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Comment
In the molecule of the title compound ( Fig. 1) , the bond lengths and angles are within normal ranges. Rings A (C1-C6), B (C9-C11/C16-C18), C (C11-C16), D (C21-C24/C29/C30) and E (C24-C29) are, of course, planar, and the dihedral angles between rings B, C and D, E are B/C = 4.38 (4)° and D/E = 3.00 (3)°. So, the naphthalene rings are nearly planar, and the dihedral angle between them is 62.78 (3)°. Ring A is oriented with respect to the naphthalene rings, consisting of B, C and D, E rings, at dihedral angles of 63.83 (3)° and 1.37 (3)°, respectively.
The intramolecular N-H···O and N-H···N hydrogen bonds (Table 1 ) result in the formation of one five-and two sixmembered rings: F (N1/N3/C1/C6/H3A), G (O1/N1/N2/C7/C8/H1) and H (O2/N3/N4/C19/C20/H3A). Rings F and H are planar and they are oriented at a dihedral angle of 6.25 (3)°. Ring A is oriented with respect to them at dihedral angles of In the crystal structure, intermolecular N-H···S hydrogen bonds (Table 1) link the molecules into centrosymmetric dimers ( Fig. 2 ), in which they may be effective in the stabilization of the structure. The C-H···π contact (Table 1) between the naphthalene rings and the π-π contacts between the naphthalene rings and the naphthalene and phenyl rings: Cg4···Cg4 i , Cg2···Cg3 ii , Cg3···Cg3 i and Cg5···Cg1 iii [symmetry codes: (i) 2 -x, -y, 1 -z; (ii) 2 -x, 1 -y, -z; (iii) 1 -x, -y, 1 -z, where Cg1, Cg2, Cg3, Cg4 and Cg5 are centroids of the rings A, B, C, D and E, respectively] further stabilize the structure, with centroid-centroid distances of 3.651 (1), 3.828 (1), 3.811 (2) and 3.786 (1) Å, respectively.
Experimental
For the preparation of the title compound, ammonium thiocyanate (30 mmol), 2-naphthoyl chloride (20 mmol), PEG-400 (0.2 mmol) and acetone (50 mL) were placed in a dried round-bottomed flask containing a magnetic stirrer bar and stirred at room temperature for 1 h, then benzene-1,2-diamine (9.5 mmol) was added, and the mixture was stirred for 2 h. The mixture was poured into water (20 ml). The resulting solid was filtered, washed with water, and then dried. Crystals suitable for X-ray analysis were obtained by the recrystallization of the solid residue from a mixture of N,N-dimethylformamide/ethanol (1:1) by slow evaporation at room temperature.
Refinement
H1, H2A, H3A, H4A (for NH) atoms were located in difference syntheses and refined [N-H = 0.82 (3)-0.89 (2) Å and U iso (H) = 0.021-0.027 Å 2 ]. The remaining H atoms were positioned geometrically, with C-H = 0.95 Å for aromatic H and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of the title molecule, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. 
Figures
where P = ( Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.14334 (7) 1.12794 (6) 0.0205 (9) 0.0215 (12) 0.0295 (10) −0.0025 (7) −0.0020 (7) −0.0084 (9) O2 0.0329 (10) 0.0215 (12) 0.0157 (9) −0.0084 (8) −0.0052 (7) −0.0030 (9) N1 0.0202 (10) 0.0148 (13) 0.0186 (10) −0.0048 (9) −0.0026 (8) −0.0046 (10) N2 0.0182 (9) 0.0161 (13) 0.0189 (10) −0.0071 (9) 0.0011 (8) −0.0053 (10) N3 0.0232 (10) 0.0165 (14) 0.0209 (11) −0.0080 (9) −0.0033 (8) −0.0042 (10) N4 0.0297 (11) 0.0214 (14) 0.0155 (11) −0.0066 (9) −0.0040 (9) −0.0031 (10) C1 0.0167 (11) 0.0154 (15) 0.0191 (12) −0.0041 (10) −0.0018 (9) −0.0039 (11) C2 0.0220 (12) 0.0178 (16) 0.0232 (13) −0.0021 (10) −0.0036 (10) −0.0029 (12) 
